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[bookmark: _Hlk110679191]Supplementary Figure S1. The linkage disequilibrium (LD) pattern of AD-associated SNPs in the CTSH gene. 
[bookmark: _Hlk112164563][bookmark: _Hlk110679248][bookmark: OLE_LINK5][bookmark: _Hlk110685092](A-B) GWAS results [1, 2] of SNPs in the -10 kb ~ +10 kb region of the CTSH gene. The regional association plot for GWAS results was based on the AD GWAS data from Jansen et al.[1] and Bellenguez et al.[2]. The pairwise LD (r2) of different SNPs with the most strongly associated SNP rs12148472 was indicated by different colors, and 9 AD-associated SNPs had a P value < 1.0 × 10-4. (C-D) The LD pattern of 9 AD-associated SNPs in European (EUR, C) and East Asian (EAS, D) populations based on the 1000 Genomes project (phase 3) [3]. The value in each square refers to r2×100. 
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[bookmark: _Hlk122619010]Supplementary Figure S2. SNP rs2289702 affects the binding affinity of transcription factors in human microglial cells.
SNP rs2289702 affected transcription factor binding affinity. The EMSA assays showed that allele C had a stronger binding affinity than allele T of rs2289702 in human microglial cells. The arrows indicated three binding bands and the free probe.
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Supplementary Figure S3. Knockdown of ZFP69B in human microglia cells. The human microglia cells cultured in 6-well cell plates were transfected with the small-interring RNA (siRNA) for ZFP69B (siRNAZFP69B; 50 nM) and control siRNA (siRNANC, 50 nM) for 48 h before the harvest. The relative mRNA level of ZFP69B was quantified by primer pair KD-ZFP69B-F/ KD-ZFP69B-R (Table S1) using the quantitative real-time PCR, and was normalized to housekeeping gene ACTB. Values are presented as mean ± SD. *, P < 0.05, two-tailed Student’s t test.
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Supplementary Figure S4. Sanger sequencing showing the HEK293T cell strains with genotypes CC and CT of rs2289702.
Sequencing chromatograms showing the HEK293T cell strains with homozygous and heterozygous alleles of rs2289702 C>T. The NM_004390.4 of the CTSH gene was used as the reference sequence.
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[bookmark: OLE_LINK1]Supplementary Figure S5. Sanger sequencing showing the knockout of the CTSH gene in human microglia (HM) cell clones.
Sequencing chromatograms showing the sgRNA-targeted region in four HM knockout cell clones (CTSH-KO1, CTSH-KO2, CTSH-KO3, and CTSH-KO4). The NM_004390.4 of the CTSH gene was used as the reference sequence (Ref-Seq).
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Supplementary Figure S6. Knockout of the CTSH gene increased phagocytosis of Aβ42 in human microglia (HM) cells. 
Wild-type (WT) HM cells and HM cells with CTSH knockout (KO) were treated with 1 μg/mL of fluorescently-labeled Aβ42 in three different forms (oligomeric, aggregated, and fibrillary). Cells were harvested at 1 h and 3 h after the treatment and were analyzed by flow cytometry at 535 nm to detect cells with Aβ42 phagocytosis. The experiments were repeated twice with similar results.
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[bookmark: _Hlk122726147]Supplementary Figure S7. Relative mRNA levels of pro-inflammatory cytokines in human microglial cells treated with or without Aβ.
[bookmark: _Hlk123228747]Wild-type (WT) HM cells and HM cells with CTSH knockout (KO) were treated with 1 μg/mL of fluorescently-labeled Aβ42 in aggregated forms. Cells were harvested at 3 h after the treatment and were analyzed by using quantitative real-time PCR to detect the relative expression level of pro-inflammatory cytokines (primer pairs were listed in Supplementary Table S1), with a housekeeping gene ACTB as an inner control. Values are presented as mean ± SD. ns, not significant, one-way ANOVA test adjusted by Tukey’s multiple comparisons tests. 
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